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(54) [%sjoiS»] ftflpaa-s-^xA 



(57) [&f?m&nm®] 

(a) roMoMK:MCT*ftrt*0*ff*O. 1~ 
m<aT/u^ri^&< £ fc— »&«£*u-C:fc!J, (b) 

(d) ]«ria^ft*i»*o*a« e P«)*s«5sp«&ft**«ia 
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itsr*M»i-r5*«aa'S-A»«]*jx* Q 

3 ~ 3 0 m mCOT Sit 5 KU:«Oft:tfcfi7S»<3 
i: 1--5ft*« 1 lc!E3£o*£S*ia-&&£»aPi'iXA, 

l»**3] striae 5fcS&»^wl£SiR*w*S© 5 

2 KE«0*«ffla-&&«t«JBilX*. 
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I»*JS6] iWria»fB5iia«±-e^3fea*«©*flwt«t« 

«W1 , «>*«niIHI(® s l E *&*«rYi: Lfct*, Y/X©I 
^2W±i75M#.Sr^/ii-wiSr#i»i:-r5l»jft3Sl~5 10 

-5 ffiSNS A /4 3 ~ 3 0 j<mC07^^ hit 
BWJfiiJXA. ' 20' 

^<75±T<O^Sil(CS:il LTI^&l^ 5 0%l£X±X 

fc^ci 4-4#mi 2 ~ 8 ^rft^fcEIKro 

««fi«-8-&»SJSi]Xft. 

5-#-T?*5ii:Sr»*i:-i-«W*qil~l 0<OV^ix*» 30 
JcKttro*««Ste-&*i«lMXA. 

— r-f v^m«ca«W(-^A$ixfc - t 4:4*mti--5ft 

«*CN{k-g-4^4rS*S^^i:-r5CVDffiJc:j:o-C8 6 0 
W±l 0 0 O'CWTcDiftfi-e&astufc.;: i4:4*ISci: 

WB'JX*. 40 

[0001] - 

[0 0 0 2] • 

AJRtmffllMJBroxAWKi: Lt 
12. SES-g-^ (WC-Co^KliWC-Co^ 
CTi^Ta, Nb<Dmm<b<fa&f&m^tt&) tm^^ SO 
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4*1^3 0 V 2 2 5 1 9 
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mtM&&\cc vd^p vDx-^mmmmmiya . v a , 
via^jBjsj:tj«A i n<tnm.iK®i. m.itv>>. i&mt®, 

AXAOtfeJHW-S-ifttti^LT^S. Koiivtt3&ic* 

< &5^!6nc#>9 . 2 0 ix m£Uz<nmg.<OC VD$9Sig 
fiS^t^^ixrv^, ~ go J; o t£C VD&mm&-£ 
&XA-ctt*««t«*t«?5i«i»iWR*<73iti,%a»c,. =- 

[0 0 0 3] cfUCjsJ-L-C, ^SSS^co*E(c:^« 
(4#^3JZ 7 - 6 0 6 6 -S§-2t«) as/iSJxfc. C<73gJgcO 

[0 0 0 4] 

L J: o b-FZWkM] cco<fc?(c, flgjfco* 
a*aEjSlBE-6'^XA-Ctt»*«f£S:it*:**Sfc»»C* 

mmvm £ 4rtt»D stst xAroitfcSH&wteT l/c 

4&-£-«C fcft-£ $ nfc*^<75t^fli(C J; o T^^x o Tp«$§ 

■&fc*a«a-&&x*s:««ti-5 c 1 4- 1 w i -r a, 

[0 0 0 5] 

[lli«:<l¥ftt5fc*o^a] JbEa«*aj56-*-5fc 

y j/ ^ * fc U. CWftA«rfir«4B t LtzmM-$-&$:m# 
iU ^O^ffi(c4*^cofil«. 4SitO-ir7 5 -y^K4-« 

-r 5 * *j ± ^SF^i^ 4-^«? (csj^i-r 5 c t t?, 

W^M+t t W^t£tOiSi4#tt4-l^ ± •' IM^S:*: 
[0 0 0 6] ( 1 ) WC 4*^ h y y ^ ^ t U ^iS^Jl 

(a) &&mm<Dmmzmm^ o. 

1 — 3 m m, Sf* L<I10. 3~1m tnco^t^^ >f 
fc 1 ?, ^CDiJllC^O. 5-lOnm, #£L<fi3 

(b) sfrisx^co^Bw^ufc^fsiasfti-c?, 
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ftSiMHKJ: 0/hS< , (c) sniEJJ^^HlFBW^SM^ 
ibcoJIPalco^B (gfcf-^><!:^c?i£±®£©#B v ± 

mft&mmnRM) (cfestco^s o%w±-c-fc9, 

[0 0 0 7] (2) IWE*rtJiO»b^-* VCOXJKC, 

Mfc5Gt±. U< ttl 0~5 O05S:RnM»fcfc4* 
llkf^^ £ (btc-ecoiiJKcff^o . 5-10(1111, 

jf$L< (13~8 m m COT /us: i: fc— JS&S 

stvci^^i: -T5±ib (i) \ctm^wm 

?s> sb# 5 j^{t;^vi*K i>L<ttiWfES(fcf L ^>± B 'i 20 
las*** *» & * 4 j^sit^ * > fc <r>&m fc *> 4 t © a* 5 

0 %Ki±, SfJL<tt80~100%t'fc5:t £#HS 
fc-J-*±B (2) tCSE««)««««*&K«»lX*. 

[0 0 0 8], (4) tt1B^ite«P»»*«Bl ( f , «)*Hnil 
BajspufcttH* i o ix m«TX:fc$- & tWttSilE, 

(D ~.(3) ©v»rix*»K:^©*H^«<H^«ii' 

(5) iwr|a»Biait±^^5feW«o*M*9^nB 

ftSrafi5«0¥^M«:Y t Lfc 1 S\ Y/XC0fii5 2« 30 . 

±15 (i) ~ (4) w^-f^*»«cis<K©«cSiaBs-a-&si 

^8'jxn. 

Pg2)50. 5~5 Mm, »SL<(il~3 Mm-CfeSiSSa 

®A^#ffii-4r t*wm<tr5±E (l) ~ (5) co 

5KfllJlAasff*3~3 0/im. £?£L<f45~l 5 M 
mCOT^-i^ Mt!JS5W±, 0~5 0 CO& 40 

« b b b^ <b * -5 KSffc?- * v-Cfc -5 w t £WS i: 1" 5 ±15 
(2) ~ (6) COVN-ftV^mcf5«CO&aaSI'&^ffit^0HiJ 
X=Br. 

[0009] ( 8 ) 

L, ^co±Tco&ISJf icKifiLTV^V^cO^S 0%£i 
±, L< 117 0~ 1 0 oyoT-fe^Ciar^t-rS 

±ts (2) ~ (7) «jv^i"*i*»*cia««>*awa'fr&i* 
sjbijxa. 

(9) |WE«a*A*BI=»4«tfl»*r*i"5-t*W» 50 



<t-f4±f2 (1) ~ (8) co^i*tT,A»tCia«coSafflfis! 
[0 0 10] ( 1 0) flJ1&W»£iT.fc77i'5:J-iif4a- 

T^^i-x'$>zzt&wmt-tz±.m (i) ~ o) ©. 

1/ ^-f tt^ i (Cf£iltCO^I5S5JE , a"&Sc^lM l iXJro 

(11) HMsjjifeaiftft^aBlf^^tta— ^-f V 
^«lc««tt»Ci»A*nft:C4:S:1*«t-rS±l5 (1) 

~ do) ro^r*ia»tciE*©*HiiH«£^fflMx 

Jtro 

(12) ittiseifcfia»e>fcaiftaM:^* yi;ficNjt, 
^%SJ5^it5CVDffi(c:J;o-C8 0 0°CW±i 
0 0 0°Cy,T, »SL<li8 5 0~9 5 0°C<DSMX-& . 
«S*Lfcwi:«:W*i:1-5±lE (2) ~ (l 1) cowf 

(13) 4»as4M«»i«5iw«)i/2eji±©*«*s'. 

t*t5Ctt1«»tt5±E (1) ~ (12) co^f 

ix*>«cia«©*aiaa-s-A«i9]MxA. 

(14) fe^SilCOff^-CO-g-ff A? 3 ~ 5 0 n mCO$gH(C$) 

ZztZftWiklrZlitS. (D ~ (13) wffnfrK. 

t\ ■phs t Lr(±i¥$ o . . i ~ s iu mm.g.<nmmtf. 

[0 0 11] . 

"'^U.-CrtH-SfwT i , Ta, N b WOfc&itVu&WifiQ 
l,tzG-&.Zm&k L, ^-cofi#:co*®|c1S^:co^a^Sr 
R»tfc«««W-S-&«l«lMXAICfeV>-C, (a) 
Jf«O3E{WC»»r5*rt/iifl s JW*0. l-3(im, #* 
L<(i0. 3~ 1 m mCOg-ffc^-* L, $b(C^co± 
@tC0 . 5~10(im, *f * U < (± 3 ~ 8 m mCOT./lf? 

Sr'>^< t M{c:»^U<(i, tott. 

ta^kf-^>'i:mi1Sr/us:^-corp1(cff^.3~3 0 urn, , 
jfJU< (i5 ~ 1 5 m mCOT ^^<i7 hit 5 jy.±, jff* U 

<iii o~5 ooft«ia»?)45*tw>t*at 
5. (b) iWnEXA«>«ffi«F»Ufc»rBiaai±-e, 

^sccofesai^cosp^s^ps^iasifBco^aji^co 
jp«&*snn«(J:o»E<-r5. (c) smaja 

S^^co^Sco o S^Jco*Sc0^iS7S5sniSSrtJl 

wft^^vrt, tu<(i^fc:^^>-J; 1 3'b±Jlf* ; it>L 

< (4 : etiibcoJir a '5co#BlcS5 5'bcOz5S 5 0%£i±, 

U< 148 0~ 1 0 0%T-fo5. Buf£*rtifco^t:^^ V 

li^iiKa^f^ co#B(Cfc5 tco^ 5 o%jy. 
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_L, frU U< fi8 0~ 1 0 0%-Cfc-5. (d) HilSESJSfc 
ffW^Mi ») *>*S< (e) mtZT/is^-f-m*:?) 

5tsss«'>4 < i t> -&xmm-tz z t frmmx-h 

(0 0 1 2] WTK-hffilgB^ (l) (a) ~ 

(e) av-to5ft!i«)*«wi8jsa*jcot^-ciawr5. 

^coffi^s 0 . 5 Mm*j(9-CS)5i:-?roS**^/h* < , 

1 o MmSrMx.5tPf^:Stt^'{£T^l : L^fcJ6z<^J: 
MC|5g^Lfc„ 1#fC#f S LV^Wfi 3 ~ 8 m C 

T i CN, T i C, T i BN, T i BNOS^iftiSlC 
ICt> K^-f 7fttlcaif5Ci^t-#5„ IIC T 20 
/uS-HfrortflUlrtt:, TiC, T i BN, TiN, T i 
B NO, T i CO, T i CNO#£V?3-JI, MICIJT ' 
iCN, TiBN, T i Wbkn&m&i&'MUZtSti-tZZ. 
k&X%Z> a T i CNOJiSrT i CNli A 1 

2 0 3 ■OB|K»»t*»d-H:W»«)*»*«>ltJlOK:att 
*>, ifcA l a o 3 Ho^fBlcoT i NSliSJM^wtt^ 

o 0 £fc*rtS<£>T i NJllcPtt-t-Sili: LTfiT i C 

N. A 1 2 0 3 (D&MZT iC, TiBN, TiCN 

o. t i co Srmtsr: tA s T-^5<, £f>(C#4 30 

t>V>h&®kti:Z1Z<toZ<DJ: r> (cPH^Ufc. Sfc, ^<75 
T*-<^ Stfcttl o~5 0<D®lSic3b5iW(c:i5tufct*fe 
m*MftX% 5o *«ff*tt 5 <( m*iKT?tt»**Sttf6l 

fSTj***l,< fcSW-CCKOJ: StelSaSLfc. ±15 
CA 1 2 0 3 t LX tO^SfflVMbJxS 40 

A*, k— Al 2 O3 UJ^V^fTM^it L, a -A I a 

0 3 h:«-ai, o 3 an hm^m<^L<s(b^^ ' 

[0 0 13] (b) XAroBrBSIU»*«laSAOX||. 3fe^ 
■*ilf>U<li«3E«?-|[ttf|-C**U^j:«. 71%®. 

4 LU\ BulSSrffiffl^JiTJI^^gBO^SIS* 50 



/ V 

q#?F 3 0 2 2 5 1 9 

8 

< (/^ffi(Oo>S#*SBA»ibi-< l^ffi-HUti 0 ~ 1 0 oVmXo 

(hi. 2#BBj „ *7t. miEo'*ijtsi»' 

j£<Dmffi<n&WtKg&$Emx&] 5 0 ~ 1 0 0 m mg^coS 
1*5. fcfc'U Z<D&m$LWtxm-At$tiX\"Z&Wl*$k 

zzx^s&wikitttiimmvmm 

<D l/2Ui±<OS$-C®SJMSffii:SiE*-lS](C3SA^ix' 
co l / 2 Wico^Sft $ <0*»*«9IAS ftfc i: * ki;' ^f : ' 

'" 

[0014] ( c ) ^5fe^gl5CO*SJI^W*^CQ p 
«a$M^Jx-Ci»JS««fta*fiT-#-'55Ufe*<ai*!|-C?t«fc» 

[0015] ( d ) me. y}9tw&u<r>fcmm*<nn$k*> 
t$<7>&mm<?<nAW*im<o¥-t%mi 1 o tf mexTt-rs 

[0016] (e) BfffET^$^C0?]$t^lfi5W/>^ 
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fc 5 ^ if 9 a»<&¥U»rtt, fc4:*,fiS EMiaotl- 

^5d»if3A> [0 4 (a) #fiB] s »ffiflF«LfcWriEI& 
t<^ffl^ftSi0t)/hSv^if5^ CH 4 (b) # 

[0 0 17] «flEryu5-*-Jl3flsW«*ixfc»»«) 
T»U:ASRflBW$0. 5-5 ^ mffe^SSSA^ffS 

3-3 0 fimOTx^f htfc?5 s 5 W±»* L<tel,Q-~ 

5 0 i» 6 * s «*ft^ * V -e *> ' ' 1 1 < 

-5 0 /itnttS^W* U\ 
[0 0 18] RKl, «nEtta£ft*9lcK0JI (WC* 

»oa*ttt*i-*wi?*»9!o««iHa*^«ii<j so 
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^5*1456^^ J: 5 wufeg#iftf>;frte*#tf5 

h~b y /u (ch 3 cn) , 7^v;^hy/K 

O^rfllCN-ft-S-ttSrSJC*^ t"T5 C VDi£(:J;oT8 

0 o°cw±i 0 0 ox;£kT<Dm&vffl&£tix^z t . 
mmt^f^mttT*^? hit 5 ^-L^at^i* t a 9 * 

[0019] 

(HJS^iJ l ) 9 0 %WC - 3 %T i C - 1 % Z 

r c - 6 % c o ^^a^^ss^a*^^ x 

^H^T-l 4 0 0°C, lBMHftW^ftfl^J^U 
W> 2J3te*Qs3«:fTV\ I SOISCNMG 1 2 0 4 0 
s^ttOjBa-SMkft^s/^ifWKUfc. c^s^ic 
TI^6«CR«)3«i©*M , «rCVDfefcJ: 9 =*- 

JBHCOO. 3moiT iC-5. 7/imTiCN.(7^ 
^ hit 3) -0. 5 MmT i CNO-4 /ima-7/ki 
■f-0. 5 m mT i N (j^BSff 1 1 m m) . . 

H«©0. 3|imTiN-5.. 7 M mT i 0^.(7.^ ^ ; 
* htfc3) -0. 5/imTi CNO-4 /ima-f/^^ \ 
^--0. 5 |imT i N (J&8»¥ 11m m) ^.^v,^' 
H«® 0. 3^mTiN-5. 7 /* m't i CN 
^ hJ£7) -0. 5|imTi.CNO-4Mma v -||; 
•f - 0 . 5 m mT i N llym! 

[0020] hikOcot i cNBHSe«^ctt«« 

0 0tt'*au hit75^7^titt 9 s sT i CN 

[0 0 2 1] ^^ic, r<o*««a^4^*ffiSr. tt« 

wjmcs&A/*;*, «»ffi*«FH'j«t?ff i 4 o^^t 

ry K^^rffi^, «FffliS*3 0 m/ s e c , m V m& 
2 0c m/ sec, ^0 9 i^^-S 4 m m (#388) , 2 m m 
, ljum («M) 3 0 0 MmCOfJ 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] In the cutting tool made from a covered cemented carbide which made the base the cemented carbide which 
made WC the matrix and made the iron-group metal the binder phase, and prepared two or more enveloping layers in 
the front face of the base (a) on the cross-section organization where the innermost layer which adjoins the base of this 
enveloping layer is the titanium nitride which is the thickness of 0.1-3 micrometers, the 0.5-10-micrometer alumina is 
further covered at least by the upper layer, and the edge-of-a-blade ridgeline section of the (b) aforementioned tool 
carried out mirror polishing The average crack interval in the covering film of the edge-of-a-blade ridgeline section is 
smaller than the average crack interval in the covering film of a flank, (c) It is 50% or more which has the nose of cam 
of the crack by the side of a base in the interface between those layers in the upper layer rather than the inside of the 
titanium nitride of the aforementioned innermost layer, or a titanium nitride among the cracks in the covering film of 
the aforementioned edge-of-a-blade ridgeline section, (d) Cutting tool made from a covered cemented carbide 
characterized by the average length of the crack in the covering film of the aforementioned edge-of-a-blade ridgeline 
section being shorter than the average of the covering thickness in a flank, and grinding the (e) aforementioned alumina 
layer in an part of edge-of-a-blade ridgeline section [ at least ]. 

[Claim 2] The cutting tool made from a covered cemented carbide according to claim 1 characterized by covering 
further at least the charcoal titanium nitride which becomes the upper layer of the titanium nitride of the 
aforementioned innermost layer from a columnar crystal with five or more aspect ratios of with a thickness of 3-30 
micrometers. 

[Claim 3] The cutting tool made from a covered cemented carbide according to claim 2 characterized by the thing in 
the inside of the charcoal titanium nitride which the nose of cam of the crack by the side of the aforementioned base 
becomes from the aforementioned columnar crystal in the titanium nitride of the aforementioned innermost layer 
among the cracks in the covering film of the aforementioned edge-of-a-blade ridgeline section, or an interface with the 
charcoal titanium nitride which consists of the aforementioned titanium nitride and the aforementioned columnar 
crystal being 50% or more. 

[Claim 4] The cutting tool made from a covered cemented carbide according to claim 1 to 3 characterized by the thing 
in the inside of the charcoal titanium nitride which the nose of cam of the crack by the side of the aforementioned base 
becomes from the aforementioned columnar crystal in the titanium nitride of the aforementioned innermost layer 
among the cracks in the covering film of the aforementioned edge-of-a-blade ridgeline section, or an interface with the 
charcoal titanium nitride which consists of the aforementioned titanium nitride and the aforementioned columnar 
crystal being 80% or more. 

[Claim 5] The average of the crack interval in the covering film of the aforementioned edge-of-a-blade ridgeline 
section is a cutting tool made from a covered cemented carbide according to claim 1 to 4 characterized by being 10 
micrometers or less. 

[Claim 6] The cutting tool made from a covered cemented carbide according to claim 1 to 5 characterized by the value 
of Y/X filling two or more relations when the average of the crack interval in X and the covering film of a flank is set 
to Y for the average of a crack interval on the aforementioned cross-section organization among the crack intervals in 
the covering film of the edge-of-a-blade ridgeline section. 

[Claim 7] The cutting tool made from a covered cemented carbide according to claim 1 to 6 characterized by the 
enveloping layer A whose crack interval is 0.5-5 micrometers existing in the lower layer of the portion by which the 
aforementioned alumina layer was ground. 

[Claim 8] The cutting tool made from a covered cemented carbide according to claim 2 to 7 characterized by being the 
charcoal titanium nitride which the aspect ratio whose enveloping layer A which exists in the lower layer of the portior 
by which the aforementioned alumina layer was ground is the thickness of 3-30 micrometers becomes from five or 
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more columnar crystals. 

[Claim 9] The cutting tool made from a covered cemented carbide according to claim 2 to 8 characterized by it being 
50% or more which exists only in the charcoal titanium-nitride film which consists of the aforementioned columnar 
crystal among the cracks in the covering film of the aforementioned edge-of-a-blade ridgeline section, and is not 
penetrated to the enveloping layer of the upper and lower sides. 

[Claim 10] The cutting tool made from a covered cemented carbide according to claim 1 to 9 characterized by having a 
** beta layer in the aforementioned cemented carbide front face. 

[Claim 11] The alumina layer by which polish was carried out [ aforementioned ] is a cutting tool made from a covered 
cemented carbide according to claim 1 to 10 characterized by being an alpha alumina. 

[Claim 12] The crack in the covering film of the aforementioned edge-of-a-blade ridgeline section is a cutting tool 
made from a covered cemented carbide according to claim 1 to 1 1 characterized by being mechanically introduced 
after coating. 

[Claim 13] The cutting tool made from a covered cemented carbide according to claim 2 to 12 characterized by being 
covered by the CVD to which the charcoal titanium nitride which consists of the aforementioned columnar crystal 
makes organic CN compound reactant gas by 800-degree-C or more temperature of 1000 degrees C or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About a cutting tool, especially this invention is the optimal as a 
cutting tool made from a covered cemented carbide used for cutting of steel and cast iron, and it is simultaneously 
made excellent [ this invention ] in abrasion resistance and deficit-proof nature. 
[0002] 

[Description of the Prior Art] Conventionally, as the tool quality of the material for metallic-material cutting, although 
cemented carbide (alloy which added the charcoal nitride of Ti, Ta, and Nb into the WC-Co alloy or the WC-Co alloy) 
has been used As a result of cutting conditions' having accelerated in recent years, by CVD or PVD to cemented 
carbide The element periodic table IVa, The operating rate of the cemented carbide tool which covered the covering 
film which consists of carbide, such as Va, a Via group metal, and aluminum, a nitride, a charcoal nitride, a 
carbonation object or a HOU nitride, oxides, or these solid solutions in thickness of 3-15 micrometers is increasing. 
Covering thickness is in the inclination which becomes still thicker, and the CVD covered cemented carbide of 
thickness 20 micrometers or more is also proposed. By such CVD covered-cemented-carbide tool, from the difference 
in the coefficient of thermal expansion of a covering film and a base material, it pulled in the covering film by the 
cooling process after coating, residual stress occurred, and the trouble that the deficit-proof nature of a tool fell was 
pointed out. 

[0003] On the other hand, the mechanical shock was given by methods, such as a blast, on the surface of the covered 
cemented carbide, the crack which even the base material penetrated in the covering film was introduced, and the 
proposal (JP,7-6066,B) which improves deficit-proof nature was made. Although it was checked to some extent by the 
method of this proposal that deficit-proof nature improves, since the crack which even the base material penetrated was 
beforehand introduced into the covering film, the crack length became long beforehand, deficit-proof nature fell [ this 
long crack ] by the basis, or disorder arose in wear of a covering film, and there was a trouble of Griffith that abrasion 
resistance fell. 
[0004] 

[Problem(s) to be Solved by the Invention] Thus, in the conventional surface coating cemented carbide tool, there is a 
problem that abrasion resistance falls on the contrary, and this is not yet canceled by the state of the crack given when 
the thickness of a covering film was made to increase, the deficit-proof nature of a tool fell or a crack was 
comparatively given beforehand into the large covering film of thickness, in order to increase abrasion resistance. In 
view of this conventional situation, this invention raises deficit-proof nature and both wear-resistant properties, and 
aims at offering the covered-cemented-carbide tool to which reinforcement of the tool life was carried out. 
[0005] 

[Means for Solving the Problem] WC is made into a matrix, as a result of this invention persons 1 inquiring 
wholeheartedly, in order to attain the above-mentioned purpose. The cemented carbide which made the iron-group 
metal the binder phase is made into a base, after covering specific membraneous quality and the ceramic film of 
structure on the front face by thermal or controlling strictly by the mechanical technique the crack length and crack 
interval which are introduced into a covering film Deficit-proof nature and both wear-resistant properties were raised, 
and it found out that the reinforcement of the tool life could be carried out sharply. That is, this invention consists of 
each invention as which it was specified as summarized below. 

[0006] (1) In the cutting tool made from a covered cemented carbide which made the base the cemented carbide which 
made WC the matrix and made the iron-group metal the binder phase, and prepared two or more enveloping layers in 
the front face of the base (a) The innermost layer which adjoins the base of this enveloping layer is a 0.3-1 -micrometer 
titanium nitride preferably the thickness of 0.1-3 micrometers. On the cross-section organization where the 3-8- 
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micrometer alumina is further covered preferably by the upper layer at least the thickness of 0.5-10 micrometers, and 
the (b) aforementioned tool carried out mirror polishing to it The average crack interval in the covering film of the 
edge-of-a-blade ridgeline section is smaller than the average crack interval in the covering film of a flank, (c) — the 
nose of cam of the crack by the side of the base among the cracks in the covering film of the aforementioned edge-of- 
a-blade ridgeline section — the inside of the titanium nitride of the aforementioned innermost layer, or a titanium 
nitride — the interface between those layers in the upper layer (the interface of a titanium nitride and the right above 
layer of it — ) The cutting tool made from a covered cemented carbide characterized by for the thing in the interface 
between each class in the upper layer being 50% or more, and for the average length of the crack in the covering film 
of the (d) aforementioned edge-of-a-blade ridgeline section being shorter than the average of the covering thickness in 
a flank, and grinding the (e) aforementioned alumina layer in an part of edge-of-a-blade ridgeline section [ at least ]. 
[0007] (2) It is a cutting tool made from a covered cemented carbide given in the charcoal titanium nitride which 
consists of a columnar crystal of 10-50 preferably five or more 5-15-micrometer aspect ratios, and the above (1) further 
characterized [ at the upper layer of the titanium nitride of the aforementioned innermost layer ] by covering the 3-8- 
micrometer alumina further at least preferably the thickness of 0.5-10 micrometers the upper layer the thickness of 3- 
30 micrometers. 

(3) It is a cutting tool made from a covered cemented carbide given in the above (2) whose thing in the inside of the 
charcoal titanium nitride which the nose of cam of the crack by the side of a base becomes from the aforementioned 
columnar crystal in the titanium nitride of the aforementioned innermost layer among the cracks in the covering film of 
the aforementioned edge-of-a-blade ridgeline section, or an interface with the charcoal titanium nitride which consists 
of the aforementioned titanium nitride and the aforementioned columnar crystal is characterized by being 80 - 1 00% 
preferably 50% or more. 

[0008] (4) the above — the edge of a blade - a ridgeline - the section — covering — a film - inside — a crack - an 
interval — the average — ten — micrometer — less than — it is — things — the feature — ** — carrying out — the above — 
(— one — ) - (— three — ) — either — a publication — a covered cemented carbide — make — a cutting tool . 

(5) the above - a cross section — an organization — a top — the edge of a blade — a ridgeline — the section ~ covering - 

- a film — inside — a crack — an interval — inside — a crack — an interval — the average — X — a flank — covering — a 
film — inside — a crack — an interval — the average — Y -- ** — having carried out — the time — Y/X — a value — two — 
more than — desirable — five — more than — a relation — filling — things — 

(6) the above — an alumina — a layer — grinding — having had — a portion — a lower layer — a crack — an interval — 0.5 

- five - micrometer — desirable — one - three - micrometer -- it is — an enveloping layer — A - existing - things — the 
feature — ** — carrying out — the above — (— one — ) - (— five — ) — either — a publication — a covered cemented 
carbide — make — a cutting tool . 

(7) the above — an alumina — a layer — grinding — having had — a portion — a lower layer - existing - an enveloping 

layer — A — thickness — three 30 — micrometer — desirable — five 15 — micrometer — an aspect ratio — 

five - more than - desirable — ten 50 — a columnar crystal — from — becoming — charcoal — a titanium nitride — 

it is — things — the feature — ** — carrying out — the above — (— two --) 

[0009] (8) the above — the edge of a blade — a ridgeline — the section — covering — a film — inside — a crack — inside - 

- the above — a columnar crystal — from — becoming — charcoal — a titanium nitride — a film ~ existing — the — the 
upper and lower sides — an enveloping layer — penetrating —****-- a thing — 50 — % — more than — desirable — 70 — 

- 100 — % — it is — things — the feature — ** — carrying out — the above — (— two — ) 

(9) The cutting tool made from a covered cemented carbide given in either of above-mentioned (1) - (8) characterized 
by having a ** beta layer in the aforementioned cemented carbide front face. 

[0010] (10) The alumina layer by which polish was carried out [ aforementioned ] is a cutting tool made from a 
covered cemented carbide given in either of above-mentioned (1) - (9) characterized by being an alpha alumina. 

(11) The crack in the covering film of the aforementioned edge-of-a-blade ridgeline section is a cutting tool made from 
a covered cemented carbide given in either of above-mentioned (1) - (10) characterized by being mechanically 
introduced after coating. 

(12) the above — a columnar crystal — from — becoming — charcoal — a titanium nitride — organic — CN — a 
compound — reactant gas — ** — carrying out — CVD ~ 800 — degree C — more than — 1000 — degree C - less than — 

desirable — 850 950 — degree C — temperature — covering — having had — things ~ the feature -- ** — carrying 

out — the above ~ (— two — ) (— 1 1 — ) — either — a publication — a covered cemented carbide — make — a cutting 

tool 

(13) a crack — each — an enveloping layer — thickness — one — /-- two — more than — a crack length — having — things 

- the feature — ** — carrying out — the above — (— one — ) - (-- 12 — ) — either -- a publication — a covered cemented 
carbide — make — a cutting tool . 



(14) The cutting tool made from a covered cemented carbide given in either of above-mentioned (1) - (13) 
characterized by being in the range whose sum total of the thickness of an enveloping layer is 3-50 micrometers. 
In addition, the interlayer may be covered between the titanium nitride covered to the aforementioned innermost layer, 
and the charcoal titanium nitride of the aforementioned columnar crystal, and between the charcoal titanium nitride of 
the aforementioned columnar crystal, and the aforementioned alumina layer. The layer which consists of 
************ w j t h a thickness of about 0.1-5 micrometers, a titanium carbide, **** titanium oxide, etc. as an 
interlayer is mentioned. 
[0011] 

[Embodiments of the Invention] Further for the cemented carbide or the need which made WC the matrix and made the 
iron-group metal the binder phase to respond according to this invention Ti, In the cutting tool made from a covered 
cemented carbide which made the base the alloy which added charcoal nitrides, such as Ta and Nb, and prepared two 
or more enveloping layers in the front face of the base (a) The innermost layer which adjoins the base of this 
enveloping layer considers as a 0.3-1 -micrometer titanium nitride preferably, and covers preferably 0.5-10 micrometers 
of 3-8-micrometer aluminas further at least in the upper layer the thickness of 0.1-3 micrometers. Furthermore, the 
charcoal titanium nitride which consists of a columnar crystal of 10-50 preferably is preferably covered five or more 5- 
15-micrometer aspect ratios the thickness of 3-30 micrometers between the aforementioned titanium nitride and 
aforementioned alumina, (b) On the cross-section organization where the aforementioned tool carried out mirror 
polishing, the average crack interval in the covering film of the edge-of-a-blade ridgeline section makes it narrower 
than the average crack interval in the covering film of a flank, (c) It is 80 - 100% which has the nose of cam of the 
crack by the side of a base in the interface between those layers in the upper layer rather than a titanium nitride in the 
titanium nitride of the aforementioned innermost layer among the cracks in the covering film of the aforementioned 
edge-of-a-blade ridgeline section preferably 50% or more. When the charcoal titanium nitride which becomes the 
upper layer of the titanium nitride of the aforementioned innermost layer from the aforementioned columnar crystal is 
covered, the thing in the inside of the charcoal titanium nitride which consists of the aforementioned columnar crystal, 
or an interface with the charcoal titanium nitride which consists of the aforementioned titanium nitride and the 
aforementioned columnar crystal is 80 - 100% preferably 50% or more in the titanium nitride of the aforementioned 
innermost layer, (d) The average length of the crack in the covering film of the aforementioned edge-of-a-blade 
ridgeline section makes it shorter than the average of the covering thickness in a flank, (e) It is important to grind the 
aforementioned alumina layer in an part of edge-of-a-blade ridgeline section [ at least ]. 

[0012] (a) - (e) in the above-mentioned invention (1) and the reason for limitation of other invention are explained 
below. 

(a) When excelled in the adhesion force over a cemented carbide material, the innermost layer was made into the 
titanium nitride because it excelled very much as membraneous quality which prevents the crack in a covering film 
reaching a base material. In less than 0.1 micrometers, the thickness could not expect the effect, but since abrasion 
resistance would fall if it is made thicker than 3 micrometers, it limited it in this way. Furthermore, when the upper 
alumina film carried out high speed cutting of steel or the cast iron, the effect was small in it being required from a 
viewpoint of face- wear suppression, and the thickness being less than 0.5 micrometers and 10 micrometers was 
exceeded, since the fall of deficit-proof nature was remarkable, it was limited in this way. Especially a desirable thing 
is 3-8 micrometers. Two or more alumina layers may be prepared and can carry out a laminating to TiN, TiCN, TiC, 
TiBN, a TiBNO layer, etc. suitably in that case here at the shape of sandwiches, furthermore, TiN [ in each class such 
as TiC, TiBN, TiN, TiBNO, TiCO, and TiCNO, and an outside / TiCN, TiBN and ] to the inside of an alumina layer - 
** - each class can be prepared suitably For example, they are a TiCN layer and aluminum 203 about a TiCNO layer. 
When preparing between layers, it is useful to the increase in both adhesive strength, and it is aluminum 203. The TiN 
layer of the outside of a layer is useful to improvement in the goods value by golden-izing the color exception of the 
used corner at the time of cutting. Moreover, as a layer which adjoins the TiN layer of an innermost layer, it is TiCN 
and aluminum2 03. Each class of TiC, TiBN, TiCNO, and TiCO can be prepared in others. A charcoal titanium-nitride 
film is covered between the aforementioned titanium nitride and the aforementioned alumina still more preferably. 
Having covered from a wear-resistant viewpoint was desirable, and it was that an aspect ratio considers as five or mon 
columnar-crystal films, this charcoal titanium-nitride film tended to introduce a crack, and since the film itself became 
tough, it limited it in this way. Moreover, this aspect ratio can expect the performance which was excellent especially 
when it was in the range of 10-50. By less than 5 micrometers, since the fall of deficit-proof nature became remarkabh 
when the wear-resistant improvement effect was small and became thicker than 30 micrometers, the thickness was 
limited in this way. moreover, the above-mentioned aluminum 203 ****** — although the thing of arbitrary crystal 
form is used — kappa-aluminum 203 what it is easy to remove - receiving — alpha-aluminum 203 Kappa-aluminum 
203 Since it is high and is hard to remove toughness, according to the purpose, it can use properly suitably. 



Page 4 of 1 2 



[0013] (b) Since destruction of the film by introducing a crack too much with the flank which the deficit-proof nature 
at the time of intermittent cutting improves, and governs abrasion resistance, defluxion, and an ablation phenomenon 
can be suppressed if the average crack interval in the covering film of the edge-of-a-blade ridgeline section is narrower 
than the average crack interval in the covering film of a flank when it gazes at the cross-section organization of a tool 
with an optical microscope or a scanning electron microscope after mirror-plane processing, it is desirable. Especially, 
on the aforementioned cross-section organization, when five or more were filled preferably, the relation which the 
value of Y/X becomes two or more about it when the average of the crack interval in X and the covering film of a flank 
is set to Y, and since especially these effects showed up notably, the average of the crack interval in the covering film 
of the edge-of-a-blade ridgeline section was limited in this way. In addition, the aforementioned edge-of-a-blade 
ridgeline section points out the position where the center section (even the bond section with a rake face or a flank is 
said as a range) of the edge-of-a-blade ridgeline section and the aforementioned flank entered in the flank center 
section, and 0-100 micrometers of rake faces entered into the rake face side from the edge-of-a-blade ridgeline section 
and the bond section of a rake face ( drawing 1 , two references). Moreover, observation of the cross-section 
organization by an aforementioned optical microscope or an aforementioned scanning electron microscope takes a 
photograph of the covering film of the appointed place by about about 50-100-micrometer length in distance, and 
evaluates the introductory state of a crack using this. However, when you extend a measurement visual field when 
there are few crack numbers introduced with this observation visual field, and the appointed place has only a length of 
less than 50 micrometers, let only measurable distance be a measurement visual field. A crack here points out the thing 
of the crack introduced into the covering film front face and the perpendicular direction by the 1/2 or more length of 
the thickness of each enveloping layer (refer to drawing 3 ). This is for especially the film of each class to carry out 
toughening, and for cutting-ability ability to improve, when the crack of 1/2 or more crack lengthes of the thickness of 
each class is introduced. Moreover, when the average crack intervals of each enveloping layer differed, the smallest 
average crack interval was made into the average crack interval of this invention. 

[0014] The nose of cam of the crack by the side of a base material among the cracks in the covering film of the edge- 
of-a-blade ridgeline section (c) The inside of the titanium nitride of the aforementioned innermost layer, If there is 50% 
or more of things which have stopped at the inside of the charcoal titanium nitride which consists of the 
aforementioned columnar crystal, or the interface of a charcoal titanium nitride which consists of the aforementioned 
titanium nitride and the aforementioned columnar crystal, since the rate of the crack which even the base material 
penetrated will become low, Since the phenomenon in which a covering film separates and abrasion resistance falls 
when the crack penetrated to the base material at the time of intermittent cutting serves as a source of stress 
concentration, cemented carbide breaks, and a loss is suffered or the cemented carbide directly under a covering film 
breaks can be suppressed, it is desirable. It is especially a desirable thing at 80% or more of the time. 
[0015] (d) Since the increase in wear by destruction of the superhard base material by a cemented carbide base material 
oxidizing at the crack nose of cam which the crack at which it penetrated even the base material from the front face 
when the average length of the crack in the covering film of the aforementioned edge-of-a-blade ridgeline section was 
shorter than the average of the covering thickness in a flank decreased, and was penetrated to the base material at the 
time of high speed cutting, and ablation of a film can be suppressed, it is desirable. Furthermore, since the cutting 
stress by which the load was carried out to the edge-of-a-blade ridgeline section by setting the average of the crack 
interval in the covering film of the aforementioned edge-of-a-blade ridgeline section to 10 micrometers or less can 
carry out prevention of concentrating at the specific nose of cam of a crack, i.e., stress distribution, when deficit-proof 
nature improves, especially since anomalous attrition is suppressed and abrasion resistance improves, it is desirable. 
[0016] (e) Grind an part of edge-of-a-blade ridgeline section [ at least ] of the aforementioned alumina layer by the 
brush which adheres an abrasive grain and is contained, the grinding method using an elastic grinding stone etc. or the 
barrel approach, and the blast approach. Since carry out in order for this to prevent exfoliation of a covering film and to 
improve deficit-proof nature and abrasion resistance, and smooth an alumina film by grinding a part of alumina layer, 
and the flow of the deficit of the increase -> coat of a welding -> cutting force stops being able to happen easily due to 
making the flow of scraps smooth and destruction of an alumina layer can be suppressed, the anomalous attrition by 
the destroyed alumina particle scraping a flank can be suppressed, the method of polish - the cutting edge of the edge- 
of-a-blade ridgeline section — it is desirable to make a perimeter attain to In addition, judgment whether there is any 
portion ground by the alumina film By observing a tool front face by SEM, for example, the particle size of an 
alumina, Whether the thickness of the alumina film of the edge-of-a-blade ridgeline section is thinner than the 
thickness of the alumina film of a flank or a rake face whether there is any portion which the grain boundary stopped 
being able to distinguish easily, and on the cross-section organization which did mirror polishing [Refer to drawing 4 ] 
(a), It can judge [ whether the granularity of the alumina film of the edge-of-a-blade ridgeline section is smaller than 
the granularity of a flank or a rake face on the cross-section organization which did mirror polishing, and ] by [refer to 
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drawing 4 (b)]. Furthermore, generally it is desirable to make [ of the aforementioned alumina layer thickness ] the 
grade of polish into 30 - 95% of range preferably 5 to 99%. 

[0017] Moreover, since it will excel in welding-proof nature and abrasion resistance and deficit-proof nature will 
improve wonderfully especially if the enveloping layer A whose crack interval is 0.5-5 micrometers exists in the lower 
layer of the portion by which the aforementioned alumina layer was ground, it is especially desirable. Moreover, when 
the enveloping layer A which exists in the lower layer of the portion by which the aforementioned alumina layer was 
ground is the charcoal titanium nitride which the aspect ratio which is the thickness of 3-30 micrometers becomes from 
the columnar crystal of 10-50 preferably five or more, Or since the crystal grain of the charcoal titanium-nitride film 
which becomes that it is 50% or more which exists only in the charcoal titanium-nitride film with which the crack in 
the covering film of the aforementioned edge-of-a-blade ridgeline section consists of the aforementioned columnar 
crystal, and is not penetrated to the enveloping layer of the upper and lower sides from the aforementioned columnar 
crystal'is pillar-shaped, It has that a crack progresses to a film front face and parallel, or cracks coalesce [ little ], and 
since cutting to which the load of a shock like [ at the time of intermittent cutting ] is carried out repeatedly can also 
suppress the rapid wear increase phenomenon by the welding deficit from a membranous chipping, or ablation of a 
film, it is desirable. As for the total thickness range of covering, in the covered cemented carbide of this invention, it is 
desirable to be referred to as 3-50 micrometers. 

[0018] Next since the toughness in the superhard base material surface section will improve when a crack progresses 
into a base material with cutting stress if it has the ** beta layer (layer which does not have any sludges other than WC 
and a binder-phase metal) on the aforementioned cemented carbide front face, it is hard to carry out crack progress, and 
deficit-proof nature can improve further. Furthermore, if the portion with a degree of hardness higher than the interior 
of an alloy exists directly under a ** beta layer, the balance of deficit-proof nature and abrasion resistance will 
improve A ** beta layer can be obtained by sintering the cemented carbide powder containing a nitride and/or a 
charcoal nitride in denitrification atmosphere, such as a vacuum, and the thickness has desirable 5-50 micrometers. 
Moreover the alumina layer by which polish was carried out [ aforementioned ] is excellent in intensity, its alpha 
alumina with few particle omission at the time of polish is more desirable, and since it is excellent also in the abrasion 
resistance in the flank at the time of cast iron cutting, an alpha alumina is desirable [ the layer ]. In addition, the crack 
in the covering film of the aforementioned edge-of-a-blade ridgeline section can be mechanically introduced after 
coating and the cutting tool made from a covered cemented carbide of this invention can be manufactured by 
controlling the grade of a mechanical shock. Methods, such as polish by the brush to which the abrasive grain other 
than the blast processing as a method which gives a mechanical shock was made to adhere, or the elastic grinding 
stone and barrel processing, can be mentioned. Moreover, if the charcoal titanium nitride which consists of the 
aforementioned columnar crystal is covered by the CVD which makes reactant gas organic CN compounds, such as an 
acetonitrile (CH3 CN), a succinonitrile, torr nitril, acrylonitrile, and a butyronitnle, by 800-degree-C or more 
temperature of 1000 degrees C or less, since a charcoal titanium-nitride film will tend to serve as a five or more-aspect 
ratio columnar crystal and the crack of a publication will be easy to be introduced into this invention, it is desirable. 

[Example] Hereafter, although an example explains this invention, thereby, this invention is not limited. 
(Example 1) The cemented carbide powder of the composition which becomes 90%WC-3%TiC-l%ZrC-6%Co by 
weight % was pressed, it sintered on condition that 1400 degrees C and 1-hour maintenance in vacuum atmosphere, 
**** and edge-of-a-blade processing were performed, and the chip made from cemented carbide of the configuration 
of the ISO part number CNMG1 20408 was produced. This chip was coated with three kinds of covering films as 
follows by CVD sequentially from the lower layer. 

-0.5micro mTiN of membraneous ** 0.3micro alpha aluminas [ mTiC-5.7micromTiCN(aspect ratio 3)- 
0 5micromTiCNO-4micrometer ] (the 1 1 micrometers of the total thickness) 

-0.5micro mTiN of membraneous ** 0.3micro alpha aluminas [ mTiN-5.7micromTiCN(aspect ratio 3)- 
0 5micromTiCNO-4micrometer ] (the 1 1 micrometers of the total thickness) 

-0.5micro mTiN of membraneous ** 0.3micro alpha aluminas [ mTiN-5.7micromTiCN(aspect ratio 7)- 
0 5micromTiCNO-4micrometer ] (the 1 1 micrometers of the total thickness) 

[0020] In addition, at the time of TiCN film covering of membraneous **, it covered with 900 degrees C as an organic 
CN compound using an acetonitrile as a raw material, and the aspect ratio formed the columnar-crystal TiCN film of 
about 7 Moreover, it covered so that any membraneous quality might become uniform [ the thickness of the edge-of-a- 
blade ridgeline section and a flank center section ] at the time of alumina film covering, using H2 S gas as addition gas. 
For this reason, any membraneous quality of covering thickness was [ the rake face section, the edge-of-a-blade 
ridgeline section, and the flank center section ] about 1 1 micrometers. 

[0021] Furthermore, the chip with which the crack states in the covering film which the size of an iron ball and 
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projection speed are changed using an iron ball, and shows the front face of this covered cemented carbide in Table I 
differ was produced. In addition, the state of the crack in a covering film cuts each covered cemented carbide by the 
diamond wheel. After embedding to a resin so that a cutting plane can be seen, the diamond wheel of #140 is used for a 
cutting plane with a grinder. Scouring velocity 30 m/sec, feed-rate 20 cm/sec, the amount of slitting of 4 micrometers 
(first stage), Surface grinding of the thickness of about 300 micrometers was carried out on conditions (2 micrometers 
(middle) and 1 micrometer (second half)), and further, by the grinder, using the optical microscope, the field finished 
and ground was observed by xl 500 to rough grinding and the degree, and was quantified at the diamond paste of 
#3000 to them by the diamond paste of #1500. Moreover, aluminum 203 The existence of polish of a layer is 
aluminum 203, when the processed covering film of the edge-of-a-blade ridgeline section of a tool and a flank center 
section is observed by SEM and it has been hard coming to distinguish the particle size of an alumina, and a grain 
boundary in the edge-of-a-blade ridgeline section. It judged with those of a layer with polish. 
[0022] 
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[0023] Next, while cutting the **-ed [ made from SCN435 ] material (round bar material which there are four slots in a 
periphery and becomes an intermittence configuration) shown in drawing 5_ on the following conditions using these 
chips and evaluating the deficit-proof nature of each tool, the wear-resistant test 1 was carried out on the following 
conditions using **-ed [ made from SCN435 ] material. 
[00241 
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The life judging was missing, and considered as the generating time, and the lifetime was taken as 4 corner averages. 
[0025] 
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[0026] Although the result is shown in Table 2 Membraneous ** from which 5 micrometers of TiCN films of the 
columnar crystal of 3 or 7 were covered with TiN whose lowest layer is 0.3 micrometers for the aspect ratio by the 
upper layer, It covers [the requirements for composition (a) of the aforementioned invention (1) are satisfied]. ** (b) of 
the aforementioned invention (1), Although the chips (this invention article) of sample No. 1-6 which satisfy the 
requirements for composition of (c), (d), and (e), 1-10, 1-11, and 1-14 are sample No. 1-1 to 1-3 whose lowest layer is 
not TiN and membraneous **, and ** Compared with sample No. 1-4 which do not fill the requirements for 
composition (b), (c), (d) or, and (e), 1-5, 1-7, 1-8, 1-9, 1-12, 1-13, 1-15, and 1-16, the outstanding deficit-proof nature 
and abrasion resistance were shown. Sample No. 1-10 whose average of the crack interval in the covering film of the 
edge-of-a-blade ridgeline section is 10 micrometers or less especially, 1-11, and especially 1-14 showed the 
outstanding deficit-proof nature and outstanding abrasion resistance. Furthermore, sample No. 1-10 which have the 
value of Y/X (the average X of the crack interval of the edge-of-a-blade ridgeline section, the average Y of the crack 
interval in the covering film of a flank) in five or more ranges, and especially 1-11 showed the outstanding deficit- 
proof nature and outstanding abrasion resistance. 
[0027] 
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[0028] (Example 2) The chip made from cemented carbide of the configuration of the ISO part number CNMG 120408 
was produced by the same cemented carbide as an example 1 . Covering membraneous ** indicated in the example 1 
was covered for this chip, surface treatment of the front face of this covered cemented carbide was carried out from the 
rake face side so that an alumina film might be ground using the brush made of nylon embedded inside in the diamond 
abrasive grain of #800, and the chip with which the crack states in the covering film which brush rotational speed, the 
amount of brush cuts, the amount of a grinding fluid, etc. are changed, and is shown in Table 3 differ was produced. 
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The same cutting test as an example 1 was carried out using these chips. 
[0029] 
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[0030] The result is indicated all over Table 4. Although each of chips of sample No.2-3 to 2-7 which are this invention 
article showed the outstanding deficit-proof nature and abrasion resistance, sample No.2-6 whose rate which has a nose 
of cam by the side of the base material of the crack in the covering film of the edge-of-a-blade ridgeline section in the 
interface of an innermost layer titanium nitride, a charcoal titanium nitride, or both especially is 80% or more, and 
especially 2-7 showed the outstanding deficit-proof nature and abrasion resistance. 
[0031] 
[Table 4] 
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[0032] (Example 3) The chip made from cemented carbide of the configuration of the ISO part number CNMG1 20408 
was produced by the same cemented carbide as an example 1. this chip - the order from a lower layer — ImicromTiN- 
4.5micromTiCN~0.5micromTiC-7micrometer — a kappa alumina - the film of structure was covered In addition, a 
TiCN film is changing the coating temperature at the time of covering in 800 to 1000 degrees C, changing furnace 
internal pressure and a gas composition ratio further, using an acetonitrile, nitrogen gas, TiC14, and hydrogen gas as 
material gas or carrier gas, and covering, and the aspect ratio produced the thing of the range of 5 to 20. Furthermore, 
surface treatment of the front face of these chips was carried out from the rake face side using the elastic grinding stone 
which embedded the SiC abrasive grain of #1200 inside, and the chip with which the crack states in the covering film 
shown in Table 5 by changing grinding-stone rotational speed, a forcing pressure, etc. differ was produced. The wear- 
resistant test 2 shown in the same cutting test and the same following as an example 1 was carried out using these 
chips. 
[0033] 
[Table 5] 
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[0035] The result is indicated all over Table 6. Although each of chips of sample No.3-3 to 3-7 which are this invention 
article showed the outstanding deficit-proof nature and abrasion resistance The chip of No.3-4 to 3-7 which are the 
charcoal titanium nitride which the aspect ratio whose lower layer A of the portion by which the aforementioned 
alumina layer was ground especially is the thickness of 3-30 micrometers becomes from five or more columnar crystals 
The performance excellent in the wear-resistant test 2 which is easy to carry out film ablation with the shock by the 
deficit-proof nature test 1 and intermittent cutting was shown. Moreover, especially the chip of sample No.3 -5-3-7 in 
the range whose crack interval in an enveloping layer A is 0.5-5 micrometers showed the outstanding deficit-proof 
nature and abrasion resistance. 
[0036] 
[Table 6] 
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[0037] (Example 4) The cemented carbide powder of the composition which becomes 90%WC-3%TiCN-l%ZrC-6% 
Co by weight % was pressed, it sintered on condition that 1400 degrees C and 1-hour maintenance in vacuum 
atmosphere, **** and edge-of-a-blade processing were performed, and the chip made from cemented carbide of the 
configuration of the ISO part number CNMG1 20408 was produced. That mirror polishing of the cross section of this 
cemented carbide can be carried out, about 20-micrometer ** beta layer can be formed in an alloy front face when it 
gazes at an organization with an optical microscope, and the portion with a degree of hardness higher than the interior 
of an alloy can be formed directly under a ** beta layer has checked by cross-section degree-of-hardness distribution 
measurement. The chip which does not have a ** beta layer on the alloy front face produced in this chip and example 1 
was coated with the same covering film as the sample 3-5 covered with the example 3. Furthermore, the size of an iron 
ball, projection speed, the degree of angle of projection, and projection time were changed using the iron ball like the 
example 1, blast processing of the front face of this covered cemented carbide was carried out, and the chip with which 
the crack states in the covering film shown in Table 7 differ was produced. 
[0038] 
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[0039] Next, the deficit-proof nature test 1 and the wear-resistant tests 1 and 2 were carried out like the example 1 and 
the example 3 using these chips. The result is indicated all over Table 8. Although each of chips of sample No.4-1-4-6 
which are this invention article showed the outstanding deficit-proof nature and abrasion resistance, sample No.4-4-4-< 
which have a ** beta layer on an alloy front face especially have checked having the especially excellent deficit-proof 
nature and abrasion resistance as compared with sample No.4- 1-4-3 which do not have a ** beta layer. It has checked 
that especially the chip of sample No.4-5 and 4-6 whose rate to which a crack exists only in a pillar-shaped TiCN film 
especially is 50% or more had the outstanding deficit-proof nature and abrasion resistance. 



[0040] 
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[0041] (Example 5) The chip made from cemented carbide of the configuration of the ISO part number CNMG 120408 
was produced by the same cemented carbide as an example 4. this chip — the order from a lower layer — 
0.5micromTiN-5micromTiCN-0.3micromTiBN-9micrometer-alumina-0.2micromTiN — the film of structure was 
changed to two kinds, kappa (a sample 5-1, 5-2, 5-3) and alpha (a sample 5-4, 5-5, 5-6), and the crystal phase of an 
alumina was covered In addition, a TiCN film is covered using an acetonitrile, and the crystal phase of an alumina film 
adjusted material gas, and was changed to kappa and alpha. Furthermore, oscillating barrel processing of these chips 
was carried out, and the chip (sample 5-1 to 5-6) of the crack state shown in Table 9 was produced. The same cutting 
test as having carried out in the example 3 was carried out using these chips. 
[0042] 
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[0043] The result is indicated all over Table 10. 
[Table 10] 
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[0044] Although each of chips of sample No. 5-2, 5-3, 5-5, and 5-6 which is this invention articles showed the 
outstanding deficit-proof nature and abrasion resistance Although the chip of sample No.5-5 whose crystal phase of 
inside or an alumina is alpha, and 5-6 showed the performance excellent in all cutting tests, it showed the performance 
excellent in the deficit-proof nature test 1 which used steel especially, and the wear-resistant test 2 of a ductile cast 
iron. 

[0045] As mentioned above, this invention is not restricted by the above example although the example explained this 

invention in instantiation. 

[0046] 

[Effect of the Invention] Deficit-proof nature and abrasion resistance excellent in pinpointing quantitatively the interval 
of the crack in the enveloping layer of cemented carbide, the position at the nose of cam, etc. by this invention can be 
obtained. 
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